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Methods:
A total of 562 patients presented to the O.P.D. in the department of Otorhinolaryngology, Manipal Teaching Hospital, Pokhara between 1st April 2011 and 31st March 2013, with dizziness as their chief complaint. From history taking itself 240 patients were found to have vertigo like non-rotatory symptoms and were excluded from this study. The remaining 322 patients of true vertigo were subjected to routine vestibular function tests like spontaneous nystagmus, gaze-evoked nystagmus, head shake test, fistula test, positional tests, Dix-Hallpike test, Fitzgerald Hallpike bithermal caloric test, Romberg test and tests for cerebellar function. After the tests we used the following criteria on these 322 patients to choose patients having peripheral vertigo and exclude patients having central vertigo.
Clinical criteria for peripheral vertigo:
1. Positional vertigo confirmed by positive Dix Hallpike test. 2. Abrupt onset vertigo. 3. Vertigo associated with unilateral deafness, tinnitus and aural fullness. 4 . Vertigo associated with severe nausea and vomiting. 5. Character of nystagmus (presence of latency of 2-10 seconds, duration less than 1 minute, fatigability or disappearance on repetition of test condition, direction of nystagmus is fixed).
Clinical criteria for central vertigo:
1. Gradual onset vertigo. 2. Associated with hypertension, atrial fibrillation, cerebrovascular accident, advanced age. 3. Character of nystagmus (absence of latency, duration more than 1 minute, absence of fatigability, direction of nystagmus keeps changing). 4 . Presence of neurological signs (positive Babinski sign, cerebellar ataxia, focal neurological deficits) 174 of the 322 patients of true vertigo had classical symptoms of benign paroxysmal positional vertigo (BPPV), so their diagnosis was confirmed by Dix Hallpike maneuver and they were excluded from this study. 10 of these 322 patients of true vertigo had clinical signs of central lesion and were also excluded from this study. The remaining 138 patients with a clinical diagnosis of non-BPPV peripheral vertigo were included in this study and subjected to butterfly vestibulometry via electronystagmography.
Research design: Prospective, cross-sectional case series study.
The study was conducted in 50 normal subjects (normal group) and 138 patients clinically diagnosed as suffering from non-BPPV peripheral vertigo (pathological group). The two groups were compared in terms of non-caloric test findings, caloric test findings and electronystagmography findings. The statistical analysis was done by Fisher's exact test. A p value of < 0.05 was considered significant.
The following were the inclusion and exclusion criteria of the pathological groupInclusion criteria: In our study, we calculated the culmination frequency as the parameter for the purpose of diagnosis. It is a sensitive parameter as a maximum velocity of slow component of nystagmus. The other purpose for selection of this parameter is due to the fact that its estimation was simple and accurate and personnel error is negligible. The entire tracing was divided in 10 seconds intervals. The number of beats in each 10 seconds is counted. The three adjacent ten seconds intervals showing together the highest number of beats constitute the culmination phase. The total number of beats in this culmination phase is called culmination frequency.
The normal ranges for culmination frequencies as found from our normal group patients were: a. The normal range of the caloric response is superimposed on the vertical axis of the quadrant. Response within this range is considered as normal, those below it as hypoactive and those above it as hyperactive. Butterfly Chart consists of 4 such quadrants for the four caloric reactions, each with it corresponding normal range. For the convenience, the response is designated by digits as follows: Normal = 0, Hypoactive = 1 and Hyperactive = 2. Result was given as code of 4 digits in order of: Right warm, Right cold, Left warm, Left cold. The limit of normality for spontaneous nystagmus, in either direction is represented by horizontal dotted lines. Spontaneous nystagmus to the right is represented in both the quadrants above the horizontal axis, while spontaneous nystagmus to the left is represented in both the quadrants below it. This is because one does not always know which ear is responsible for generating the spontaneous nystagmus. 
Results:
The youngest patient in our study was 21 years old while the oldest patient was 78 years old. Nystagmus not detected 18 120 P value: 0.0001
Among the 11 central causes of vertigo diagnosed by E.N.G., a M.R.I. of brain showed 3 patients (27.27%) had cerebellar lesion, 1 (9.09%) had brainstem lesion and in 7 (63.63%) no structural pathology was seen. The p value for this comparison was extremely stastically significant ( Table  5) . 1. It can demonstrate nystagmus with the eyelids closed and thus avoids optic fixation which may abolish spontaneous nystagmus.
2. It allows quantitative analysis of the velocity, amplitude, frequency and duration of spontaneous and induced nystagmus, and provides a permanent record of these details.
3. E.N.G. provides a curve, which can serve as an objective basis for discussion, which is more profitable if a concrete document is available, rather than with a verbal description of visual impressions. Furthermore, when curves of patients are filed a good insight into the course of the disease can be obtained.
4.
It helps in the differentiation of nystagmus from pendular and atactical eye movements that may occur in cerebral arteriosclerosis and cerebellar lesions.
5. Many strange eye movements in patients, who are sent with the diagnosis of nystagmus, prove to be no nystagmus at all during E.N.G. (1998) calculated the diagnostic sensitivity of MRI to be only 30%., using E.N.G. as the gold standard. The hypothesis given for this disparity was either that the 70% of the cases with normal MRI had changes which were functional rather than structural, or that the structural changes were outside the resolution capacities of the MRI. Stoddart et al 9 (2000) concluded that E.N.G. and MRI complement each other as clinical investigations, rather than provide the same information. E.N.G. is able to detect abnormalities of the function in the central vestibular system, thus has a value in the diagnosis of structural abnormalities that have a functional consequence, whereas MRI has value in the detection of structural lesion.
Our study results can be aptly summarized by the words of C.W. Hart 14 (1985) : "E.N.G. testing is a relatively noninvasive, clinically proven, cost effective technique that is currently for a variety of reasons underutilized".
Conclusions:
1. Electronystagmography has 7 times more sensitivity to elicit nystagmus when compared to Fitzgerald Hallpike bithermal caloric test.
2. Electronystagmography can pick up central causes for vertigo amongst cases clinically diagnosed as peripheral vertigo.
3. Electronystagmography has a better sensitivity to diagnose a central cause for vertigo when compared to Magnetic Resonance Imaging of brain.
